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Food properties include physical properties, color, flavor, texture and other 
factors which are closely related to food quality management and control. With the 
rapid improvement of living conditions, more and more attentions are paid to the food 
quality and security. Food producers and the national supervisory authorities urgently 
need an analytical tool that can detect the beneficial ingredients in food quickly, 
accurately as well as unbiasedly. Taking Tie-guanyin tea samples as subjects, nuclear 
magnetic resonance (NMR) spectroscopy combined with pattern recognition were 
applied to study the variations of water extract components with the courses of 
brewing, soak time and soak temperature. The main contents are as follows:  
First, the concepts of NMR technology and its applications in food studies were 
reviewed briefly while current status of research and problems were summaried. 
Besides, the routine analysis steps such as sample pretreatment, spectra preprocessing, 
data pre-processing as well as pattern recognition methods in NMR food research 
were described.  
Second, the NMR techniques and multivariate statistical analysis methods were 
applied in studying the regularity of tea soak times and the biochemical properties in 
different flavor Tie-guanyin tea. With the increase in the number of brewing, both the 
amount of tea water extract and overall concentration were gradually decrease. The 
concentrations became less than 10% of initial amount after the fifth course of tea. 
There were significantly differences in the chemical make ups between the lightly and 
strongly fragrant varieties of the tea. The strongly fragrant variety tended to have a 
significantly higher contents of sucrose and epicatechin, but lower of theanine, 
epicatechingallate, quinate, isoleucine, and epigallocatechin/epigallocatechingallate 
than its lightly fragrant counterpart.  
Third, the NMR techniques and multivariate statistical analysis methods were 
applied in studying the leaching regularity and the impact on the biochemical nature 
of Tie-guanyin in different brewing times and brewing temperatures. Results showed 















brewing time. On the same time, the acidity in tea soup changed and the pH value of 
tea reduced. Besides, with the rising of brewing temperature, the leaching rate and 
leaching amount of major components increased from 25 ℃  to 100 ℃  in 
Tie-guanyin. Among them, the leaching rate of polyphenols was higher than the 
soluble sugars, amino acids and alkaloids. 
NMR techniques integrated with multivariate statistical analysis methods provide 
an excellent technology platform for measuring the leaching rule of water extract 
from Tie-guanyin teas. This study used to explore the best brewing conditions and the 
leaching regularity of water extract so as to provide the theoretical basis for scientific 
drinking of Tie-guanyin. The results can also provide a reference for tea quality 
identification. 
 




















第一章 绪  论 
1.1 核磁共振技术 
1.1.1. 核磁共振的基本概念 
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